The Golgi apparatus is the central biosynthetic organelle of the secretory pathway and as such plays a pivotal role in the transport and concomitant modification of proteins and polysaccharides in all eukaryotes. The step-wise modification of protein-bound asparagine-linked oligosaccharides (N-glycans) in the stacks of the plant Golgi apparatus is the outcome of multiple sequentially acting glycosidases and glycosyltransferases, which are asymmetrically distributed across the cis-, medial-and trans-Golgi cisternae. It is commonly believed that the highly-defined cisternal organisation of Golgi-resident enzymes is necessary and essential for the functionality of the Golgi, but the signals or mechanisms that define this strict organisation are still unknown. An oligomerisation-based retention mechanism via the formation of multienzyme complexes could be one possibility. The formation of glycosyltransferase complexes involved in various aspects of plant cell wall biosynthesis has been shown, but it is uncertain whether enzymes involved in N-glycan processing assemble into similar complexes. To address this question, we have tested the interaction of several Nglycan processing enzymes with differential intra-Golgi locations in planta using the biophysical two-photon excitation Förster resonance energy transfer (FRET)-fluorescence lifetime imaging microscopy (FLIM) method. Following the coexpression of fluorescent-protein tagged N-terminal Golgi-targeting sequences (cytoplasmictransmembrane-stem [CTS] region) of enzyme pairs in leaves of tobacco (Nicotiana spp.), we observed that all tested cis-and medial-Golgi enzymes formed homo-and heterodimers, whereas only one heterodimer was found in the late Golgi between a medial-and trans-Golgi enzyme. Furthermore, the efficiency of energy transfer indicating the formation of interactions decreased considerably in a cis-to-trans fashion. The comparative FLIM analysis of several full-length cis-and medial-Golgi enzymes and their respective catalytic-domain deleted CTS clones further suggested that the formation of protein-protein interactions can occur through the N-terminal CTS region.
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